The rabbit as an animal model to study pharmacokinetics of levonorgestrel in women.
In an attempt to develop an animal model to facilitate investigations on the effects of various nutritional and environmental factors on the metabolism of the contraceptive steroid levonorgestrel, the pharmacokinetics of levonorgestrel were investigated in rabbits. Six adult female rabbits received an intravenous bolus dose of 3H-levonorgestrel, 8-20 microCi, with 15-20 micrograms of carrier cold levonorgestrel per kg body weight. Blood samples were drawn at different intervals of time after the dose and the plasma drug concentration was determined both by radioisotopic dilution method and by radioimmunoassay. Plasma concentrations of levonorgestrel as assayed by radioimmunoassay agreed very closely with those obtained by isotope counting. The decline in plasma radioactivity attributable to unchanged levonorgestrel followed a triexponential pattern. Plasma radioactivity data were therefore analysed according to a three-compartment open model by graphical and regression analysis. The half-lives of the three phases pi, alpha and beta representing the shallow, deep peripheral and the terminal elimination compartment, respectively, were in close agreement with those reported in women. The metabolic clearance rate (MCR) and volume of distribution (VB) of levonorgestrel expressed per unit of body weight were comparable to values reported in women. The overall observed trend of pharmacokinetics of levonorgestrel in rabbits resemble closely those seen in women. It would therefore appear that the rabbit is a suitable animal model for studying the effects of nutritional factors on the pharmacokinetics of the drug.